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(57)Abstract: 

PURPOSE: To efficiently separate acetic acid in the crude reaction liquor from cyclohexene 
oxide produced by direct oxidation using an organic peracid and through a simple process on 
an industrial scale. 

CONSTITUTION: Cyclohexene is epoxidized with peracetic acid to produce cyclohexene 
oxide. Then, the resulting acetic acid and the cyclohexene are separated from each other 
from the crude reaction liquor by distillation in the presence of a compound azeotropic with 
the acetic acid. Owing to the use of this compound, cyclohexene oxide can efficiently be 
separated and purified, which has been very hard to separate from acetic acid by distillation 
because of its small difference in boiling point from acetic acid and its high reactivity 
therewith. 
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with peracetic acid to prepare cyclohexene oxide and then acetic acid is sepd. 
from cyclohexene oxide by distilling the raw reaction liquor in the presence of 
a cpd. azeotropically boiling with acetic acid. 

USE/ADVANTAGE - The method can separate cyclohexene oxide efficiently. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the separation approach of an acetic acid and 
cyclohexene oxide. 

[0002] Cyclohexene oxide is a compound important as a raw material of a color, the intermediate field 

for physic, and agricultural -chemicals-related miticide. 

[0003] 

[Description of the Prior Art] The approaches of processing and carrying out epoxidation with alkali by 
the reaction of (1) cyclohexene and a hypochlorous acid, as the manufacture approach of cyclohexene 
oxide, until now, after making 2-KURORU cyclohexanol generate (for example, BULL.SOC.CHIM (4), 
37, 1454 (1925), etc.) 

(2) The approaches of oxidizing by the hydrogen peroxide or high DOROPA-oxide under existence of 
the approach (6 for example, society magazine "oil chemistry" 36-volume, No. P. 436 - 440 grade) (3) 
catalyst which oxidizes directly using organic acid peroxide, such as performic acid, a peracetic acid, or 
a fault propionic acid, (for example, P,49"124003,A, JP,52-211,A, JP,62-230778,A, etc.) 
(4) The approaches of carrying out liquid phase air oxidation under existence of the catalyst of a 
molybdenum complex etc. (for example, JP,50-149645,A, IP,52-3036,A, etc.) 

[0004] Although the approach using the hypochlorous acid of (1) was industrially enforced in the above- 
mentioned approach, since chlorine existed in the system of reaction, problems, such as a problem of 
equipment corrosion and mixing of the chlorine to the inside of a product, had arisen. And since a 
reaction was performed in two steps, the process was complicated considering the easy reaction. 
[0005] a reaction advances in one step, the reaction rate of the approach of oxidizing directly using the 
organic acid peroxide of (2) is also very quick, and in order not to use a catalyst, when carrying out 
industrial operation and going, a catalyst separation process is unnecessary - etc. - a merit is very large. 

[0006] the conditions from which this invention persons actually examine the approach of the direct 
oxidation by organic acid peroxide simple in process using the peracetic acid which is one of the organic 
acid.peroxide currently used industrially when carrying out industrially [ the above ], and cyclohexene 
oxide is obtained with high reaction yield - seeing - it is - the beginning - patent application has 
already been carried out. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when the purification approach of the cyclohexene 
oxide generated by the reaction was considered, by the purification approach by the usual distillation, it 
became clear that product cyclohexene oxide could not be obtained with sufficient yield 
[0008] 

[Objects of the Invention] The purpose of this invention is to develop the approach of separating 
efficiently the cyclohexene oxide manufactured by the approach of the direct oxidation by organic acid 
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peroxide simple in process, and the acetic acid which exists in reaction rough liquid, when carrying but 

industrially. 

[0009] 

[Means for Solving the Problem] That is, this invention is "the separation approach of an acetic acid and 
cyclohexene oxide characterized by making the compound which carries out azeotropy to an acetic acid 
live together, and carrying out distillation separation of an acetic acid and the cyclohexene oxide by high 
yield from the reaction rough liquid which carried out epoxidation of the cyclohexene with the peracetic 
acid, and manufactured cyclohexene oxide." Below, how to carry out distillation separation of the acetic 
acid and cyclohexene oxide of this invention by high yield is explained at a detail, 
[0010] Although this invention persons are proposing and doing before patent application of the 
approach of manufacturing cyclohexene oxide efficiently, from the cyclohexene at one step of reaction 
If it is going to separate the manufactured cyclohexene oxide by the usual distillation Since the boiling 
point difference (it is about 1 1 degrees C at 760mmHg) of the acetic acid (it is 1 18 degrees C of boiling 
points at 760mmHg) contained in the peracetic acid which is an epoxidation agent, the acetic acid which 
carries out a byproduction after an epoxidation reaction, and the generated cyclohexene oxide (it is 129 
degrees C of boiling points at 760mmHg) is small Distillation yield becomes remarkably low. 
Furthermore, since the reactivity of an acetic acid and cyclohexene oxide is high to a bad thing, it has 
resulted in worsening [ be / it / under / distillation / reaction ] distillation yield further (reaction formula 

[001 1] It is made to distill to an overhead side by using an acetic acid as azeotropic mixture as an outline 
of the separation approach of an acetic acid and cyclohexene oxide from the compound which carries 
out azeotropy to reaction rough liquid and an acetic acid in the distilling column of eye the 1st column, 
and cyclohexene oxide is obtained as mixture in vessel liquid (or bottoms), and the cyclohexene oxide 
obtained as mixture in the vessel liquid (or bottoms) of the 1st column -- eye the 2nd column - 
henceforth it refines. This invention is made to distill to an overhead side by using an acetic acid as 
azeotropic mixture from the compound which carries out azeotropy to reaction rough liquid and an 
acetic acid in the distilling column of eye the 1st column, and relates to the separation approach of the 
acetic acid for obtaining cyclohexene oxide as mixture in vessel liquid (or bottoms), and cyclohexene 
oxide. 

[0012] The contents of later on invention of order are explained hereafter, and it goes. 
[0013] the amount which exceeds the at least one-mol twice of a complement although the charge of the 
compound which carries out azeotropy to the acetic acid in reaction rough liquid which carries out a 
cyclohexene-oxide pair becomes the composition (composition changes with pressures) in a distillation 
pressure - it is more preferably used in the amount range of 1.1-3 inol times. 

[0014] If fewer than the amount of 1 mol times, the acetic acid which is not distilled with azeotropy will 
fall to the highest iron pot of temperature, and it reacts with cyclohexene oxide by (the reaction formula 
1), and cyclohexene-oxide distillation yield is worsened remarkable. Moreover, if there are too many 
charges of the compound which carries out azeotropy to an acetic acid, since [ which is requiring the 
heating steam cost at the time of azeotropy separation of an acetic acid, and cyclohexene-oxide 
purification steadily ], it is not desirable. 

[0015] Although you may also teach the preparation stage of the compound which carries out azeotropy 
to an acetic acid to the same preparation stage as raw material reaction rough liquid and you may also 
teach it to a separate stage, in the case of the compound which carries out azeotropy to the acetic acid of 
a low-boiling point, it is more preferably more desirable than an acetic acid to teach the stage below a 
raw material reaction rough liquid preparation stage. As a compound which carries out azeotropy to an 
acetic acid, it is toluene (the azeotropic temperature of 1 10.6 degrees C by 760mmHg). Composition 
acetic-acid 28.1v^% and toluene 71.9wt%, ethylbenzene (the azeotropic temperature of 1 14.65 degrees 
C by 760mmHg) Composition acetic-acid 66wt% and ethylbenzene 34wt%, 0-xylene (the azeotropic 
temperature of 1 16.0 degrees C by 760mmHg) Composition acetic-acid 76wt% and 0-xylene 24wt%, 
meta xylene (the azeotropic temperature of 1 15.35 degrees C by 760mmHg) Composition acetic-acid' 
72.5wt% and meta xylene 27.5wt%, para xylene (the azeotropic temperature of 1 15.25 degrees C by 
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760mmHg) Composition acetic-acid 72wt% and para xylene 28wt%, n-heptane (the azeotropic 
temperature of 95 degrees C by 760mmHg) A cyclohexene (they are the azeotropic temperature of 81.8 
degrees C, and composition acetic-acid 6.5wt% and cyclohexene 93.5wt% at 760mmHg) etc. is 
rnentioned composition acetic-acid 17wt% and n-heptane 83wt%. 

[0016] Although it is more desirable for the distillation pressure to have lowered the temperature of a 
reboiler as much as possible, and to lower a distillation pressure as much as possible in order to control 
side reaction, it is desirable ** which changes with the capacity of a capacitor or classes of refrigerant, 
and for it to usually be carried out by the tower-overhead-pressure force of 10 - lOOmmHg, and to carry 
out by the tower-overhead-pressure force of 20 - SOmmHg more preferably. Since it becomes impossible 
to be able to finish carrying out uptake of the low boiling materials (especially low-boiling solvents 
(ethyl acetate etc.), an unreacted cyclohexene, etc. of a peracetic acid) depending on the capacity of a 
capacitor, or the class of refrigerant when a distillation pressure is lowered too much, it is necessary to 
choose the distillation pressure corresponding to the capacity of a capacitor, or the class of refrigerant. 
[0017] As a distillation method, it is desirable to carry out by continuous distillation including the inside 
of a distilling column, since the residence time in an iron pot is too long, the side reaction of (a reaction 
formula 1) will tend to occur and the yield of cyclohexene oxide will become low compared with a 
continuous method, if it is a batch method, since the temperature of an iron pot is the highest although a 
batch method or a continuous method may be used. 

[0018] Moreover, it is desirable for the capacity of a thermostat siphon type reboiler to be based on the 
tower diameter of a raw material rough liquid charge or a distilling column, and to use the smallest 
possible thing also in the case of a continuous method. Therefore, the evaporator which can shorten the 
residence time of liquid like a film evaporator as much as possible depending on the case may be used as 
a reboiler instead of a thermostat siphon type reboiler. 

[00 19]. The compound which carries out azeotropy to the cyclohexene oxide containing the high boiling 
material which removed the acetic acid by azeotropic distillation, and a superfluous acetic acid separates 
the compound and high boiling material which carry out azeotropy to a superfluous acetic acid by batch 
distillation or continuous distillation further, and obtains pure cyclohexene oxide. 
[0020] After making the compound which specifically carries out azeotropy to an acetic acid with the 
superfluous case of batch distillation distill, cyclohexene oxide is rriade to distill and a product is 
obtained. Moreover, in the case of continuous distillation, by eye the 1st column, carry out azeotropy to 
a superfluous acetic acid, carry out a compound distillate, teach bottoms to eye the 2nd column, 
cyclohexene oxide is made to distill, and a product is obtained. Eye the 2nd column may be a batch 
distilling column, or may be a continuation distilling column. In addition, after removing a high boiHng 
material using a film evaporator etc. before batch distillation (or continuous distillation), batch 
distillation (or continuous distillation) of the distillate may be carried out by the above-mentioned 
approach, and cyclohexene oxide may be obtained. 

[0021] Next, although an example is given and this invention is explained, this invention is not limited 

at all by these examples. 

J00221 

'[ExampleT])Having kept watch for cyclohexene 101 Og to the lOL glass round bottom flask equipped 
wlThntrrpum which prepares continuously a warm water bus, churning equipment, a thermometer, a 
capacitor, and a pfirarprir ^c^.\(\^ and stirring with an agitator, the temperature up was carried out so that it 
might soak in a warm water bus and the solution temperature in a reactor might become 30 degrees C. 
After the temperature up, maintaining so that the solution temperature in a reactor may become 30 
degrees C, 3830g of ethyl-acetate solutions containing peracetic-acid 29.2wt% and acetic-acid about 6 
wt(s)% was prepared over 2 hours, and they were held at 30 degrees C for further 1 hour. 
[0023] The reaction rough liquid after reaction termination and in a reactor was taken out, and analysis 
by the gas chromatography was performed. Consequently, the invert ratio of a cyclohexene was 97.2%, 
the yield of the cyclohexene oxide of cyclohexene criteria was 94.2%, and the selectivity of the 
cyclohexene oxide of cyclohexene criteria was 96.9%. 

[0024] Although the raw material reaction rough liquid manufactured with the above-mentioned 
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procedure was used for the following purification experiments, in order that cyclohexene oxide may 
carry out [ be / it / under / preservation / reaction ] aging to an acetic acid a little, the cyclohexene-oxide 
concentration in raw material reaction rough liquid is using that which fell a little. 
[0025] 

[Example 2] The reaction rough liquid which carried out epoxidation of the cyclohexene to the 20th step 
with the peracetic acid from the iron pot was prepared by 66.5 g/hr using the 40mm phi 40 step all 
DASHOU distilling column equipped with the capacity 100m 1. thermostat siphon type reboiler, toluene 
was taught to the 10th step by 62.6 g/hr from the iron pot, and continuous distillation was carried out 
with the reflux ratio 1, controlling so that the tower-overhead-pressure force serves as 30mmHg(s). 
Consequently, the cyclohexene oxide which liquid 108.0 g/hr containing acetic-acid 1 1.7wt% distilled, 
and was distilled from the overhead side to the overhead side was the amount of traces, liquid 19.4 g/hr 
which contains cyclohexene-oxide 57.6Avt% from a bottom side was obtained, and the acetic acid was 
not detected at all at a bottom side. ****** of cyclohexene oxide was 93.0%. 
[0026] 

[The example 1 of a comparison] Purification of cyclohexene oxide was tried without using an entrainer 
from the raw material reaction rough liquid obtained in the example 1 using the 40mm phi 40 step all 
DASHOU distilling column equipped with the capacity 100m 1. thermostat siphon type reboiler. The 
reaction rough liquid which carried out epoxidation of the cyclohexene with the peracetic acid was 
taught to the 23rd step by 182 g/hr from the iron pot, and continuous distillation was carried out with the 
reflux ratio 3, controlling so that the tower-overhead-pressure force serves as 30mmHg(s). 
Consequently, liquid 109.0 g/hr which contains acetic-acid 26.7v^% from an overhead side, and 55. 5g 
of liquid which contains cyclohexene-oxide 45.9wt% from a bottom side and hr were obtained. Trap 
liquid 17.5 g/hr was obtained apart from it. ****** of cyclohexene oxide was 77.5%. 
[0027] If the compound which carries out azeotropy to an acetic acid is not used as an entrainer even if 
this example of a comparison uses a column with many number of stageses used usually in laboratory, 
since the boiling point (it is 1 18 degrees C at 760mmHg) of an acetic acid and the boiling point (it is 129 
degrees C at 760mmHg) of cyclohexene oxide are near, it shows that the distillation separation of an 
acetic acid and the cyclohexene oxide cannot be carried out. 
[0028] 

[Effect of the Invention] It enabled an acetic acid and boiling point difference to, carry out distillation 
separation of the very difficult cyclohexene oxide of distillation separation efficiently conventionally 
small moreover, by the approach of this invention, using the compound which carries out azeotropy to 
an acetic acid, since reactivity with an acetic acid is high. 



.v,w.v.v.v.^v.w.^^^^^^^^w.vA^v.^^^^^^^^w.v.^w^^^ 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



'.•.■.■.■.■.■.■.•.".WAV 



[Claim(s)] 

[Claim 1] The separation approach of an acetic acid and cyclohexene oxide characterized by making the 
compound which carries out azeotropy to an acetic acid live together, and carrying out distillation 
separation of an acetic acid and the cyclohexene oxide from the reaction rough liquid which carried out 
epoxidation of the cyclohexene with the peracetic acid, and manufactured cyclohexene oxide. 



[Translation done.] 
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20 [00101 *I|BB# J4Jilfr-S<^RjE-C^ o's^ 

=5rx'ftS'jT-J)4ja»S!*{C^*tlTV>^»i! ( 7 6 Om 
mHgTSti^l 1 8X:) ^X;Jf=^>'ftSiegitil|4^1-S 
BKt4^L:^i^^'0'^^^:y:t^j/H (7 60mmH 
gf^^l 2 9'C) ttO^^ (7 60mmHgT'*«>l 

\x,) tii^^^.Mi)h\,zwmm)fmh<^<ts:h. t 
ti, ^c^l,zm\.mz^immt>'9o^^■ky:*^i^vt 

[00111 wmbi^i^r3^^-by:^^i^v(rf^m)jm 
cotmttxii. mims<Dmm^xmmmbwmb 
m-thit^bi}-i^mmimm^b Lxmmmiz 

m) 'i>izM^bLxm. ^Lx. mimco^m 

fctiffittiJS) 'Pizm.'^mbLxnhtU-ci^i^ti^^-ty 

s<ommxMjmmbwmtb^mttit^bit-m 

40 mi:m^m'^bLximmiz^iii^-^. i/^o^df-b 

y^=^i/h'S:igSt (i/^{4&aj?S) ^izM-^mb Lxn 

tt:ib<mmb v9 oA^^-ty^j-^f Ymwmzm 

[ 0 0 1 2 ] OT, )12ri&oTI6BB<Ort§5rgiHBLTtf 
<. 

[00131 RJJfflJS'f o^df-fe yjt-df >^ Hitr 

mmb^m-tiit-^m(Dti:^&.ii. m^&ijizmi- 
i>}mim (mim.ii&:hizX'^xm^j:i>) iz^j:&<7) 

iz<m^j:m<r>'J^^^j:< b i> 1 t/MSSrSt J: Om 
50 L<{il. l~3t;H&MB-C15EfflSixS. 
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[00 14] l^;HgfiJ;Oi!'^^:v^tft?»r®ajLT^ 
=5:v ^»jB?*«iajg[iO-S«t mzm-i^X , ( Rfb^ 1 ) T' 

[00151 »mtM^-t?>it^cr>ti:'i2^mi. m 

^fcLt:<lh;Pxy (760mm Hg-CftjdiiaSl 1 

0. 6X:. J^8ia)«»l828. lwt% WI/Xy7 

1. 9wt%) . Xf•;^'<.y^rX7 6 OmmHgT-* 

gi!iaj^ii4. 6 ^mmmi^M6 6wt%- x.-f- 

il^Ky-t£y3 4wt%) , o-^i^Wy (760mmH 
g'C*«KaSll6. or, ^taHH^K7 6wt%• 
o-4f>'^>'24wt%) , m-^vUy (760mm 
Hg-CftjilliiaSl 1 5. 3 5X:, ^ffl^l?7 2. 5 
wt% • m-^xWy27. 5wt%) , p-dfvI^V 
(76 0mmHgT>'t8eiaSll 5. 2 5*C. ^tg|^ 
B|:g!72wt%- p-^j^^y28wt%) . n-'^.T 
(7 60mmHg-C-^t3|}iajS9 5X:. ftgu^pig 
17wt%- n-'^r:}'>8 3wt%) , $^^OA.dE-b 
y ( 7 6 OmmH gTi^m^&8 1 . BX:, 
me. 5wt%- i^^o^^-by9 3. 5wt%) ^rfc' 

[00161 mism-Mi'jyt(^ ^-<oiajs^ai*i.7t'tt 
Ttf ^Ji 0 mt t V 3 y T - <oflg:i3^J$«co 

SiiKiOM^rSO. ilSl 0~10 0mmHg<0^ 

&:hX"€^j:hil. <J:0«F*L<»i20~50mmHgO 

«i (!Nfta»i?cOfiaiS^ (»i8x^;l.=5ri:') ^*Ril5 
v^'OA.df-by:5ri:') *^JISLg'ix=3r<=5r?.Jta6. rjy 
Ty^f-iOtg:>j^?fe«iO®itcm^o/^^gE:/]^^ 

[00171 m^iiiHb Lxii. ^^-yi-u^Thmmn 

iz, J^'yi-1f^fzb^izmi>m^*^m^%t: 

ib. (mtijSi 1 ) <oijRis*<ie#^< , a^insi^it 
( 0 0 1 8 1 ji^:*r^«j^-c't,-t-t-9-^ *y 
t^^ Uc*^'-?-C. i^tcJ:->T{i1>--t-9-^*y^'J 



(3), :Hfm^5-239043 
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^ ffi*?, turn <X'^i>Xd ^j:m^i V4(^y-tL 

[00191 mmmzx 'owmfrv^Ltimmii:^ 
Mi^ (i>iz/<-/m^i>t<mmmzi rmim 

[00201 A«c(KjtcJi. ^< y^mw<^i%'^m\<r)mm 

10 ^yvi^ta^itxm&im. tti. m^m^m 
imsx-mimmt^-t^it-^miii^it. mm 

^xm&^m, f^2mBip^yi-M.mxs>'^xi>. 
ttimiz^cr)^ti;mi:±M<7):mizx*)^<'y^m^ (t 

tcHm^^) i^:?n'\=^t-fey:t=^i'K^i#Ti,^ 

[0021 1 iiiSpil^wc*ira^siBBi--s 

[0022] 

-RVTmm:wm\.zitMs^^yri:mt-ni i o v.^ 

7XS*je75Xafcv:?D'\=^fH:y 1 0 1 0 gi&SiO 

cojftiajtpsoict^&aid^aL/::. #iaa. mm2 

9. 2wt%at/»|g*?;6wt%^ir*^SBHexf-;l. 
30 2 l^*»{fCtta*, Hfc 11^^3 0 'Cfc: 

[00231 mmT^. RlG3ftrt<OKlSa«ES:W0ai 

•e^oig*, y^u^^-^yffm.{(mi9i . 2%x\ y 

4. 2%T\ >'^'D'v.df-feyas^«oi^^'p'>s^-by3r='f 

[00241 iMff^micx 'ommLtzmm'sijmm^ 
mmmmiLiizm^htctfi. ^^^metty^vi^ 

40 ^^yit^yYifm^Lx. ^immcthtzibw^ 

[00251 

[Ili6fi»l2 1 ?gtti 0 Om'j ■/ v>vm-=^^-it^y^ 
®«$-ffioT. m^t>20W£.mzyif xi^^^y^im 

irr-x^-Kdr HbLfcRJSMM^ 6 6. 5 g/ h r T'ttii 
^*>^>10K@{Ch;l/Xyi&6 2. 6g/hrT'tt 

tM©J*'3 OmmH gfc^SrS eta (cnyhp- 
50 ;H.^r**^.jimiT'^i^®L!t. ^ffiO 
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7. 6wt%$:#tf?Bil 9. 4g/hr*<tl<i>il, 
[0026] 

[Jt«eW 1 1 ^ft 1 0 0 m 'J y 

^MtL^^Sieffljffi^ 1 8 2 g/h r-Cfta;^. t«]I£t 
***3 OmmHg fc^rS J: 3 tcay ho-zl'L^rAi/oS 

6. 7wt%i&^tyfftl 0 9. Og/h ^KhAfflJ: 
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•)i^i?DA.4f-feyjj-^>'H4 5. 9wt%S:-iftf?S5 
5. 5g/hr*»'f#/i><X7t. -entiiS'Jt, h^ yriS 
17. Sg/hri^fl/^itit. i^^'O'v^-fey^r'^ri^H 
«mili$JJ7 7. SXTh-yt:. 

[0027] zcnimmam'^mwiMmizmm^tih^ 

tLTfflV^^rV^t. »S!<08f^ (760minHg'Cl 1 

8*C) hv-^'nA.dr-feyjr^v-Kf?)^^ (7 60mmH 
gX'l 2 9'C> i)^\,'^t:»bt,zmSltti^^'u^^-ty:f^ 

[0028] 



[^liiES] 

[iiajB]¥iat3:*12fll2B 

[#^«eiEi] 

[ffliEJt^ffiS«,]HB«I» 
[«iEit^«S«]^ 
[ffliE-^] 3g£ 

[^«] m« 

[!^ilFl9^i7)CTIl 
[flBfl^Piia^riiBB] 

[0001] 

[0 0 02] v^o'^^^-byji-^fvHii, sm. mm 

[0003] 

( 1 ) i^^Q^^-^yt'dmmmtcoBis^iizX'ox. 
/>vx'>mtxxmi^it-t?>ijmmni. bul 

L. SOC. CH1M(4). 37, 1454(192 
5)^) 

( 2 ) mm. aB^Kfes^r^tijiroifsryirirfc-iow 



-fli^j 36iS. No. 6. p. 436~440^) 

( 3 ) mi^eo^T. 3^^bKS^)■i.^^li^^^ Kovn- 
^#>'h-Tm-tS:^rffi :^I8IIS4 9-i 2 4 

0 0 3. !^^Ha52-2 1 1. !Rf^ra6 2-230 7 7 
8^) 

{t-ri>:m mm. imm5o -149645, 

©52-30361?) 

[0004] ±M<^-f]m<r)f^x\ ( 1 ) conKMrnm^^ 
m-^fcijmij^im^izmm^tix^^hijK Kimizwm 

xm(^mmip^tx\^'^fz. Lij^h. Kmip2m:fThti 
i./cy>. mm^j:m5ff)mizra-txi}iimt^'yx\>^ 

[000 5] (2) cr)wi^mi:m^^xmmm{tthii 
ffi«Ris*figTjiffL. ^m&i>mizm<. ttz 
ms>t:m^^^j:\<^fzif>xmms&txfx<^iz.!m^ 

[0006] *l|BB«ii>{i, ±^c7)UgW{C^LTV^ 

ra-\ixmzi^yr)i^j:m^izxhm.mm 
^coimiz-:>\.^x. mmziMmiz{m^tix\.^hmi 

fzt. mzm¥fttimLx\^h. 

[0007] 

T«ii*srff=5:-:>f^t^;!>. mn<r>mmzxhmm-j}mx' 



(5) 



!t$m^5-239043 



[0008] 
[0009] 

^■ty:^^i^VffiMtms xhh. WTt. *I|b^ 
[{til 



[0010] *3i|Bjj^^.«iJaB!r-gi7)S*E-Cv^D'\4r 

^i^im\xhhmm^iz-tttix\^mm. neom 
m H g Ti*^, 1 1 sx: ) -^xd^^^f v"^l:R^B^^tgJ^fe•r& 

PKi:^t:t>'^'OA.^f-b>'^=^f>'K (7 60mmH 
gt-St^l 29*'C) fcO^^ (7 60inmHgT'*«Jl 

m) , 

[00111 

[^bi] 



o 



CHj COOH 



ji, mimscommx'^mmtmttm-t^it^ 
mbi)^i^wmi:^m.-^t Lxmrnmiz^m^it. 

't'izi^^t LX%i^titii^^ti^^-ty:^^i^V^m 

^mmmmt m-t^it^t i}-f>mmi:^u^ 
m (ttzmtam) 'pizm-mt ixni^vx/)fm 

b O'^^-fe y::f^>'\^<D^m)jmizmti i><^Xf> 

h. 

[ 0 0 1 2 1 WT. WSriioTfgBBOrt^SrlttHBLTfT 
<. 

[0013] mSMW?(ni/ 9 o'v^-b y:t^ Kift 

L<til. l~3t;M&ftKH-CfiEffl$fLl., 

[00 141 it/HSftiO^j'^^rV^t^^aiiTmtTC: 

{t^V9<oikji^&mi-^'hb. mtcom^mRx/ 

[0015] mmbmthit-^(^jh^m^i. m 
mmmb^^-itji^mzitiLAX'i>^\M. m^m 




COCH. 



OH 



^i:LT<ih;Pxy ( 7 6 OmrnHgT^t^fflJ^l 1 

0. e-c. immm^M2 8. iwt%- h;i^xy7 

1. 9wt%) . Xf-/P'<.yHf>'(7 6 0mmHg-^ 

/U^y-^y3 4yft%) ^ o -^i^Uy {7 6 0 mmU 

g-cft»iasii6. o'c^^msmm7 6wt%- 

o-4fi^Uy24wt%) . m-^i^Vy (760inin 
H sX'^mm. 115. 3 5-C, i^fflfig»lS7 2 . 5 
wt%- m-^>-^>'27. 5wt%) . p-^i/Uy 
(760mmHgt*^t^jaSl 1 5. 25'C, ^t^ffljfi 
PlS72wt%- p-df>'W'y2 8wt%) . n-'s.r 

^'y ( 7 6 OmmH g-cjt«!^9 sr. ftgeffljitite 

17wt%- n-A.T:}'y83wt%) . v'^'D'v^^f-b 
> (76 0mmHg-C^^gKaK81. 81C. i^KffljitS 
K6. 5wt%- i^^'o^df-by93. 5wt%)^rff 

[0016] ^®ffi:>)«U;K'f 7-<7)ia^?rtli*|,/itt 

T<f?ta^ *^'*T^ Lv^*^ ::iyTy^-(rm}'^mt<r> 

ffiStiOM^O. aSl 0~1 OOmmHgiO^IlE 
:^Jtit=5:i5il. iO»*L<«2 0~5 0inmHg«0^ 

it* (^iCjSKROfiSt^ (i»flgx^;l.=5:t') 



(6) 
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[00171 mSlfsHk LTJi. /< yf-*^T'«>aii^ 

( Bijm 1 ) «osiMiB*jje#^< , smmizit 
[0 0 181 sfc. mm,<^^Tij'f-^->)-<t^y 

[00191 M^mzx mm^Lfzmmiiiri:^ 

[00201 ^N' y^®OJ©^JS«l«0»ie 

umx-mimikt^mirhit^istii^^i:. 

^■^xms,i:m. m2mmi^^ y^m^smt'h'^x 
mmmx'h'>xi>&:\\ =5:^. ^n' x^^® 
titimmm n^mm^^ifim-^x. 

[ 0 0 2 1 1 mik'im:mfx:mmmm-h 

[00221 

yxm)\&yyxa\,zi^i>u^^^yi o l Og5:3gO 

cO?Kffi*«3 0rt=5:I.J;o#fflL/::. ji»K2 
9. 2wt%&l^g^gSt!;6wt%2:^:ff-rS»S!xf-;|/ 
i§?ffi3 8 3 0 g 5r . ^SrtiO}Sia*i3 ort^flrS J: o 

u.h^j:ifity. 2^isi3&>«trtfciiA. igti^3 0t:fc: 
[00231 ^*^7f*. Rm\^<r>Rmm:W. o tu 



4. 2%T\ i^^o's.^-by^c7)i^:J'DA.^-fey:t# 
$^H<7)S1R$J49 6. 9%X'h-)tz. 

[00241 ±ie<^Jicj: ^m^LtimmBummk 
i:xrmmmnzim LtztK ^^^izwrnt i^^u^ 

[0025] 

[^0112 1 ^fil 0 OmD y h^l^C^lf-f^-^ ^^sJi 
'J^K'f 5-5-{i;c^4 0mm 04 OS^T-Zl'^J^j^a'^^ 
S^SrffioT, i£*^^>2 0aBCv^o^:^-fey2-3iBt 
irtx^Jf Mb L/cRlEffljg^ 6 6. 5 g / h r T'tta 
3£*^^.l 0S@tch;Pxy5:6 2. 6g/hr-Cft 
a;^^, ^ffi:>j3!)«3 0mmHgi:^:SJ:9t3yho- 
/I^L^*^ii.jiS£lt:l-eai^®L/>:. -e^lS*. ^08 
iOftKll. 7wt%S:^tr?gl 08. Og/hr*< 

7. 6wt%«rirtf?ffil9. 4g/hr*<t§/i>tL. ^^V 

j^m^zmm±±<W(&^ti^£i)^'^fz. =y9xi^^^y:i 

4rJ^K«0&aj^49 3. 0%X'hr>t:. 
[0026] 

[Jt^i 1 oomu-y ^;^co-»f-^■t^>f*>^ 

•JjK^ y-i:^lt:4 Omm04 oajf-^Pi^i'a'^al 
S^^ffi^T. IQftMlT^^.^l.6I^R;5ffl«*><i>ft 

//^fz. m^i^23!SiBizi^i'u^^-tyi:mmZ':r.,ii 

^i^itLtimmmf: 1 32 g/h r-ctta*. Jtiai 

3 0 m m H g t S J: 0 1 3 >' h n L^*5A>^ 

s[it3T')i^®L7t. ^<7M^. mmmxmm2 

6. 7wt%Sr^tfjKl 0 9. Og/hr. ;}fhAfflia: 
0v^'O'\^-fey>r^>'K4 5. 9wt%S:^tfa[5 

5. 5g/hr*i#<i>il/>:. -e^tfcJiSOt, h^ /TjS 
17. 5g/hr*«i#/?>ityt:. i^^'n'^^-fey^T^v-H 

[0027] icoJtiK«il^^iimW(^ffiffl$ix€.S 

tUTfflV^^rV^fc, StlSiOgt^ (7 60mmHg-Cl 1 
S-C) i:i^^'O'\4f-fcy3r=¥>^K<0»^ (7 60mmH 
gt'l 2 9''C) im\^tzib[zmmhi^^n^^^iy:^e^ 

[0028] 



(7) !^|g¥5-239043 

(51) Int. CI. 5 iK'ie-t ff\^mm^ fi mmmsi 

C 0 7 D 303/04 



